Abstract: Hydrodynamic properties developed in a series of mixtures, obtained from quaternized polysulfone and cellulose acetate phthalate or polyvinyl alcohol in N-methyl-2-pyrrolidone, were evaluated by viscometric investigations. Theoretical and experimental aspects concerning the viscometric data for binary polymer/ solvent and ternary polymer/polymer/solvent mixtures have been discussed by the new Wolf model, as a function of the charge density of polyion, structural peculiarity of polymers, and polymer mixture composition. Intrinsic viscosity and also the hydrodynamic parameters obtained by the Wolf method offer new information on the competition between different types of interactions manifested in ternary polymer/polymer/ solvent systems. The complex dependence of viscosity on polymer composition is influenced by conformational changes of constituent polymers from the mixture, as well as by cumulative effects of electrostatic interactions, hydrogen bonding or association phenomena. Additionally, the above-mentioned interactions indicate the compatibility of these polymers over a large composition domain. This study investigates the hydrodynamic functions from the perspective of some newly-issued theories and analyzes the choice of optimal polymer mixtures compositions for specific applications in biomedical domains.
Introduction
In recent decades, due to their special physical and chemical properties, ionic polymers are a class of chemical compounds which have gained a great interest in various scientific fields. Increasing attention has been paid to their use as multifunctional materials for a wide variety of applications, as a result of their particular viscometric behavior in solution. Therefore, the study of solution dynamics of polyelectrolytes is necessary to gain insight into many biological and industrial processes, as allowing a fine tuning and control of the flow properties of fluids, which has a great importance in various areas, such as the biomedical, pharma-ceutical, cosmetic fields [1, 2] . In this context, cationic polyelectrolytes containing quaternary ammonium side groups (PSFQ) are especially recommended for many of these applications, due to their special properties, such as solubility [3, 4] , hydrophilicity and high water permeability (of special interest for biomedical applications) [5, 6] , biocompatibility and antimicrobial activity [1, 2] , and better separation [7] [8] [9] . In addition, their solution properties are strongly affected by the quaternization degree of the ammonium groups [3, 4] . The polyelectrolyte effect is detected when charge density per macromolecule reaches a critical value in terms of substitution degree or molar mass [10] . These properties are related to each other, the enhancement of one often affecting others.
The above-mentioned properties can be optimized by using the polymer blend concept, which is a proven tool to generate new types of materials with structural, mechanical, morphological and biological specific properties [11, 12] . Therefore, blending of functionalized polysulfones with other synthetic polymers has wide applications, as a versatile method to tailor materials for specific uses [13] and for further developments in biomedical applications. In this respect, in the present study, polyvinyl alcohol (PVA) and cellulose acetate phthalate (CAP) were selected for their excellent physical properties, including high hydrophilicity, flexibility, film-forming ability, emulsifying capacity, dispersing power, tensile strength, adhesive or bonding properties, and very good physical and chemical stabilities [14, 15] . Based on such versatile properties, PVA and CAP have been widely used, especially in fiber coating, emulsion polymerization, as adhesives, and films for packing and farming, and also as coating agents for films and pharmaceutical tablets [16, 17] .
Polymer mixtures in solution often exhibit properties superior to those of each individual polymer component. In some cases, by synergistic effects, such combinations may possess unique properties different from those of the pure components. However, the superior properties of polymer blends are determined by polymers miscibility at molecular scale. Therefore, it is of interest to find out whether functionalized polysulfones can be designed for specific applications in blends with PVA or CAP, and to establish their impact on different properties.
Theoretical description of polyelectrolyte solution's viscosity has been a challenge for scientists, due to its complicated behavior in dilute and semi-dilute domains, as a result of the combined action of electrostatic and hydrodynamic interactions. In this context, solution properties of polyelectrolytes exhibit an interesting behavior, considerably different from that of uncharged macromolecules or of low molar mass electrolytes. The origin of this specificity and high complexity of these systems lies in the combination of properties derived from long-chain molecules with those derived from charge interactions. The major impediment in the study of polyelectrolyte solution arises from the long-range Coulomb interactions between charges, leading to a rich variety of effects qualitatively different from those of neutral polymers, with respect to, for example, their scattering properties and viscosity behavior [18] . As a consequence, the scaling laws, so useful for the description of neutral systems, are difficult to apply for polyelectrolyte solutions.
In the field literature, various scaling theories have been formulated to help in predicting the viscosity-concentration dependence and for the identification of concentration regimes [19] [20] [21] [22] . Notable are the attempts to circumvent the problems with the extrapolation to infinite dilution using empirical equations [23] [24] [25] [26] [27] [28] verified for neutral polymers and successfully extended to some polyelectrolytes, in both organic solvent [4, 29] and water/organic solvent mixtures [3, 4] . Despite the numerous works on the intrinsic viscosity of polyelectrolyte solutions, it is still difficult to establish equations describing their viscometric behavior over the whole concentration range. Recently, a purely phenomenological approach for the determination and interpretation of intrinsic viscosity, which avoided extrapolations and hence, complications of the above-mentioned methods, has been presented by Wolf [30, 31] .
Previous studies have been focused on the quaternization reaction of chloromethylated polysulfones for obtaining water soluble polymers with various amounts of ionic chlorine [32] [33] [34] , and some solution properties [3, 4, 29, 35 ] of a series of functionalized polysulfones have been presented. Theoretical and experimental aspects on the specific interactions developed via electrostatic interactions and hydrogen bonding in a ternary system consisting from a proton-donor solvent, a proton-acceptor solvent and a quaternized polysulfone with various contents of ionic chlorine -which indicates a proton-acceptor character -have been investigated. Thus, the interactions of the ternary systems have been corrected on the basis of association phenomena defined through association constants -evaluated by mathematical simulations as a function of system composition [36, 37] .
Unlike the previous studies performed in dilute solutions, the present work is based on extended research meant to investigate the viscometric behavior in dilute solution of some polymer mixtures, namely PSFQ/CAP and PSFQ/PVA, and to obtain information on the interactions exhibited in a common solvent, N-methyl-2-pyrrolidone (NMP), at different compositions of CAP or PVA. Additionally, competition between different types of interactions possibly occurring in ternary polymer/polymer/solvent systems is also discussed, in accordance with the evaluated hydrodynamic parameters. This allowed obtaining of information about the conformational changes of the constituent polymers from the mixture, as well as about the cumulative effects of electrostatic interactions, hydrogen bonding or association phenomena. All these aspects were related to the physico-chemical properties of the polymers from the mixture, namely the charge density of polyion, hydrophobicity (length of alkyl substituent), flexibility and polymer mixture composition. Moreover, the biological properties (biocompatibility and bioadhesivity) and the ability of the positively charged side chain (controlled by ionic strength, thermodynamic quality of the solvent, etc.) to interact with other macromolecules or neutral compounds with low molecular weight assure an efficient application of quaternized polysulfones in different domains. Therefore, knowledge of the structural parameters, as well as of the physical, chemical, and biological properties is essential for establishing the most appropriate compositions of these cationic polysulfones in polymer mixtures for specific biomedical applications.
Experimental Materials
Commercial polysulfone in powder form (PSF) (UDEL-3500), obtained from Union Carbide Company (Texas), was purified by repeated reprecipitation from chloroform (99.8 % high purity, Fluka, Germany) and dried for 24 h at 40 °C, before being used in the synthesis of chloromethylated polysulfone (CMPSF). A mixture of commercial paraformaldehyde with an equimolar amount of chlorotrimethylsilane (Me 3 SiCl) (99 % high-purity, Merck, Germany) as a chloromethylation agent, and stannic tetrachloride (SnCl 4 ) (Fluka, Germany) as a catalyst, was used for the chloromethylation reaction of polysulfone, at 52 °C. The reaction time necessary to obtain chloromethylated polysulfones (CMPSF) with a certain substitution degree (DS) was 74 h [32] . Finally, the samples were dried for 24 h under vacuum at 40 °C.
Cationic polysulfones containing quaternary ammonium side groups (PSFQ) were synthesized by reacting chloromethylated polysulfone with a tertiary amine, N,N-dimethylbutylamine (DMBA). The quaternization reaction was performed in N,N-dimethylformamide (DMF), at a CMPSF/tertiary amine molar ratio of 1:1.2, for 24 h at 80 °C. The quaternary polymers were isolated from the reaction medium by precipitation in diethylether, washed 3 times with diethylether, and dried for 48 h under vacuum, at room temperature. The contents of ionic chlorine, Cl i , and total chlorine were determined by potentiometric titration (Titrator TTT1C Copenhagen), with 0.02 N AgNO 3 aqueous solutions. The ratios between the ionic chlorine and total chlorine contents show that the quaternization reaction of CMPSF occurs at a transformation degree close to 98 %. Thus, one may consider that almost all chloromethylenic groups were quaternized. The chemical characteristics of the synthesized polysulfones are presented in Table 1 .
The general chemical structures of the studied polysulfones are illustrated in Scheme 1. For chloromethylated polysulfones with DS < 1 the chloromethylation reaction of polysulfone may occur in position 1*, whereas, for chloromethylated polysulfones with DS > 1, the chloromethylation reaction occurs in positions 1* and 2*.
Polyvinyl alcohol (PVA) (Celvol, analytically pure) was purchased from Celanese Corporation (Texas). According to product specifications, Celvol PVA has a hydrolysis degree around 98.8 % and an average weight molecular weight, w 23 000
. Cellulose acetate phthalate (CAP), purchased from Sigma-Aldrich, USA, had a number-average molecular weight, n 2534 M = g mol -1 and a degree of substitution for acetyl and phthaloyl groups of 1.07 and 0.77, respectively.
Sample preparation
Homogeneous solutions of PSFQ and CAP with known concentrations (c = 0.01÷0.99 g dL -1 ) were prepared by dissolution in NMP and kept for 24 h at room temperature. At the same time, PVA solutions (with the same concentrations) were obtained by dissolution in NMP heated at 85 °C, followed by dissolution in a water bath with a constant temperature of 80 °C under continuous stirring for 2 h. Finally, all solutions were let to equilibrate for 24 h prior to viscosity measurements. Ternary mixtures of PSFQ (1)/CAP (2)/NMP (3) and PSFQ (1)/ PVA (2)/NMP (3) were prepared by mixing PSFQ with CAP and/or PVA solutions in different ratios, i.e., 100/0, 75/25, 50/50, 25/75, and 0/100 (v/v).
Measurements
Capillary viscometry was performed on Schott viscometer AVS 350, with an Ubbelohde suspended-level viscometer immersed in a thermostated bath at 25 ± 0.01 °C. The kinetic energy corrections were found as negligible. The flow volume of the used viscometer was above 5 mL, making drainage errors unimportant. Flow times were obtained with an accuracy of ± 0.035 %, for different measurements. 
Results and discussion

Polyelectrolyte effect of quaternized polysulfone
Viscosity studies provide a reasonable evaluation of the bulk macroscopic solution behavior. It must be emphasized that viscometry represents probably the most widely used experimental method to assess the conformational modifications of charged polymers in solution. Indeed, the viscometric behavior is related to the polymer structural characteristics (nature of the polycation, its size and charge density), but also to environment properties, such as ionic strength, pH and addition of other solvent or salts [38] . Hydrodynamic volume of macromolecules in dilute solution, size and conformation of polymer chains have been described by intrinsic viscosity, η. In this context, Fig. 1a and b 
where the parameters involved are: specific viscosity -η sp , Huggins constant -k H , concentration of polymer solution -c. Examination of Huggins plots for pure components, PSFQ, CAP, PVA, and for their mixtures at different compositions, PSFQ/CAP and PSFQ/PVA, in NMP revealed the balance between the forces acting in polymeric complex systems over a large concentration domain. Generally, the increase in viscosity is due to electrostatic repulsions between charge groups and/or intermolecular interactions, while the decrease in viscosity is the result of intramolecular interactions. In addition, different characteristics of the polymers from the system, their mixing ratios and the solvent used influence the specific interactions established among the components of the complex polymeric systems and, therefore, the viscometric behavior.
In accordance with all these remarks, a clear polyelectrolyte effect, namely a well-defined upward curvature, was noticed for PSFQ, caused by the progressively enhanced dissociation of the ionizable groups as concentration decreases, and therefore intensification of the intramolecular repulsive interactions between the ionized groups (i.e. ammonium groups) spread all along the chain.
Moreover, Fig. 1 illustrates the influence of polymer mixtures composition on η sp /c, as depending on the neutral segment and on the charged groups. Thus, a higher content of quaternized units in the polymer mixtures has brought about an increase of viscosity, which means an increase of coil dimension in solution. This effect results from the higher electrostatic repulsions and cumulative steric hindrances, which caused a more expanded hydrodynamic volume and an increase of the long-range repulsive interactions. Over the dilute concentration domain where condition 1.25 < η rel < 1.9 is obeyed, CAP and PVA have exhibited a neutral behavior, and for PSFQ/CAP and PSFQ/PVA mixtures with low PSFQ content the polyelectrolyte effect is diminished.
On the contrary, it is knowledge that, in the region of low polymer concentrations, for which the values of relative viscosity are lower that 1.2, the reduced viscosity deviates upwards or downwards from the linear dependence given by Huggins equation which made more difficult the evaluation of intrinsic viscosity through extrapolation to zero polymer concentration.
According to literature, it should be emphasized that the viscosity abnormality observed over an extremely dilute concentration regime is due to the adsorption phenomena produced on the viscometer wall surface, an important effect for polymers with polar groups [40, 41] . The effect of solvent-solvent or polymer-polymer intramolecular interactions could determine adsorption of the polymer molecules on the viscometer capillary walls, which agrees with some recent results obtained for polyvinyl alcohol solutions in water [42] . The adsorption of PVA on the viscometer capillary wall was associated with solvent properties [43] . The interactions between chains at very low polymer concentrations can be explained by chains motion, due to the flow of the solution or to Brownian motion. In addition, the sharp discontinuity observed could be attributed to changes in macromolecular conformation. At such low concentrations, the available volume is often higher than the volume occupied by the polymer molecules [44] .
In Fig. 1 , firstly, is observed that, with decrease of concentration upward changes in the slope of η sp /c as a function of concentration were reported for polyelectrolytes, due to a progressive enhancement of the electrostatic repulsion between the charged groups from the alkyl radical of the quaternized polysulfones. Secondly, further decreasing of the concentration leads to a maximum value, followed by a rapid decrease of the reduced viscosity [31] . For PSFQ/CAP and PSFQ/PVA mixtures, this maximum value is less evidenced than for pure PSFQ. 
Interaction types identified in polyelectrolyte systems
where B represents hydrodynamic interaction parameter and [η] · is the specific hydrodynamic volume.
Although Eq. (3) was initially developed for the evaluation of intrinsic viscosity of polyelectrolytes in aqueous solutions in the presence/absence of salts [31, 45] , it was also successfully applied for polyelectrolytes in aqueous/organic solvent mixtures and for neutral (co)polymers, neutral polymer mixtures, and polyelectrolytes/neutral polymers mixtures [46] .
The experimental data were well fitted according to Wolf equation (Fig. 3) (3) is appropriate to evaluate the viscometer and hydrodynamic parameters. The specific hydrodynamic volume, [η] · , which reflect the influence of the charged density, records maximum value for PSFQ and thereafter decreases, as an uncharged polymer is added into the system. Therefore, with increasing of CAP or PVA content to the solution of PSFQ, specific hydrodynamic volume becomes zero. Moreover, for mixtures with a higher PVA content (over 0.5 volume fraction of PVA), [η] · was found to be equal to zero, because the molecular weights of the PSFQ and PVA have close values (see Materials Section), so that (Table 2) . For multicomponent systems polymer/polymer/solvent, the dependence of intrinsic viscosity, η, on composition is complex, being influenced by the conformational changes of each type of polymer within mixing, as well as by the thermodynamic or hydrodynamic interactions among polymers. Accordingly, the intrinsic viscosity values are affected by the charge density of the alkyl radical of the studied quaternized sample, composition of the polymer mixtures, and also by the used solvent.
Generally, the presence of any kind of specific interactions in a mixture, including donor-acceptor, dipole-dipole, hydrogen-bonding, ion-ion pairing, electron-donor, and electron-acceptor complexations, etc., generates a favorable mixing enthalpy and, hence, a possible miscibility between components. In addition, the presence of a solvent in the system increases the types of interactions in solution, as a function on concentration and temperature, determining different conformations [47] . Also, the hydrophilic/hydrophobic characteristics of the polymers influence their compatibility in solution, generating molecular restructurations under the influence of hydrogen-bonding and association phenomena. Thus, it is obvious that the viscometric properties are influenced by polymers characteristics, which permit limitation of compatibility and a well-established compatibility domain.
On the other hand, under ideal conditions, i.e., in the absence of any specific interactions between two polymers in solution, the intrinsic viscosity of the polymer mixtures, namely
can be theoretically expressed by Eq. (4).
where η i and ϕ i represent the intrinsic viscosity and volume fraction of polymers, respectively [i = 1 refers to polymer (1), while i = 2 refers to polymer (2)].
Deviations from the ideal value of intrinsic viscosity given by Eq. (4) are attributed to the effects of the thermodynamic interactions manifested between the two polymers in solution [48, 49] , defining the miscibility state. However, the miscibility limit may be possibly increased in dilute solutions, where the intermolecular interactions are relatively rare and masked by solvent molecules. The solvent-polymer (1) and solvent-polymer (2) interactions would probably affect the dependence of the miscibility limit on the composition system, and will not be constant over the whole composition range [50] .
Consequently, according to these affirmations based on viscometric data, PSFQ/CAP and PSFQ/PVA mixtures in NMP have a low miscibility over the whole composition domain, as a result of the competition among different thermodynamic interactions (Fig. 4a) .
Additionally, one may observe that the polymer coil dimension increases with the increasing of PSFQ composition. Therefore, the increase of intrinsic viscosity can be attributed to the repulsive intermolecular interactions between PSFQ and CAP in NMP or PSFQ and PVA in NMP, respectively, which increase the excluded volume effects. Moreover, addition of CAP or PVA to the solution of PSFQ favors intramolecular and polymer-solvent interactions, while the CAP or PVA chains dissolved in NMP exhibit the ability to develop interactions of the hydrogen bonds type [48, 51] , contributing to the specific molecular rearrangement of the system. This changing trend is the effect of the chain conformation modification generated the hydrogen-bonding and also by the specific interactions, including hydrogen-bonding with NMP. In addition, the structural changes of CAP or PVA molecular distribution depend on solutions composition, NMP being known as a typical dipolar aprotic solvent with electron-donor or hydrogen acceptor properties, so that the conformational aspects of the mixtures are determined by hydrogen-bonding presence in the system, along with other types of interactions [51] .
Generally, the hydrodynamic interaction parameter, B, quantifies the interactions between the polymer segments belonging to different macromolecules. These interactions generate the curvature in the dependence of lnη rel on concentration, which can be bent downwards, corresponding to B > 0, or upwards, when B < 0. B is positive for uncharged polymers in good solvents and takes negative values under unfavorable thermodynamic conditions, being correlated with the Huggins constant, k H , according to Wolf evaluation [44] .
In addition, the literature [45] underlines that, in the case of polyelectrolyte solutions, the hydrodynamic interaction parameter involves two parts, one comprising all effects of Coulomb interactions and another part containing interactions that are present in neutral polymers, according to relation:
where B Coulomb represents the positive contribution of Coulomb interactions, and B non-Coulomb is a negative contribution of non-Coulomb interactions to the hydrodynamic interaction parameter. In Fig. 4b some differences appear between both studied systems PSFQ/CAP/NMP and PSFQ/PVA/NMP. It is observed from variation of B parameter with PSFQ composition a maximum positive value for PSFQ, followed by decrease at addition of uncharged polymers CAP and PVA. In this context, according to literature [45] , the contribution of non-Coulomb interactions to B is very small as compared with the contribution of electrostatic interactions. The occurrence of electrostatic interactions lead to high and positive B values, and therefore, contribution of Coulomb interactions, B Coulomb , is significant. On the other hand, by addition of neutral polymers to PSFQ solutions in different mixing ratio, the Coulomb interactions are counterbalanced by the non-Coulomb interactions up to B becomes zero. The positive values of B parameter over the entire range of composition were obtained only in the system with PVA.
On the contrary, at a higher amount of CAP (i.e. 50/50 and 25/75 (v/v) PSFQ/CAP) were obtained negative values of B parameter (Table 2, Fig. 4b ) which suggests the manifestation of an aggregation tendency, as results of the long-range interactions between polymer chains. The origin of these long-range interactions is not due to the extended or stretched conformation of the individual polyelectrolyte chains, but it is rather due to the Coulomb interactions or aggregates formation that contributes to this electrostatic behavior [44] . The observed behavior can be rationalized in terms of the so-called "pull-along" effect, which results from the thermodynamic preference of the contacts between polymer segments over the contacts between solvent molecules and polymer segments; this phenomenon contributes to viscosity increase via formation of a weak physical network, and leads to lower B values [52, 53] . These aggregates can be destroyed by the addition of new CAP chains, while the interactions between each polymer and NMP become predominant. 
Influence of charge density on the hydrodynamic volume in polyelectrolyte systems
The higher degree of coil shrinkage caused by the increase of polymer concentration becomes directly visible in terms of the generalized specific hydrodynamic volume, {η}, according to Wolf method [30, 31] . Thus, intrinsic viscosity represents the specific hydrodynamic volume of the isolated polymer coils, 
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In this context, due to the neutrality of CAP and PVA, the specific hydrodynamic volume changes are predominantly generated by charge density of the PSFQ, influenced by modification of the concentration and polyelectrolyte/neutral polymer mixtures composition. Graphical representation of the reduced specific hydrodynamic volume, {η}/η, (calculated by means of Eqs. (6) or (7), with η, [η] · and B parameters from Table 2 ) versus reduced concentration indicates a decrease of specific hydrodynamic volume of PSFQ/CAP and PSFQ/ PVA mixtures in NMP, over the whole composition domain (Fig. 5) . Thus, the steep decrease of {η}/η and, hence, of the relative coil volume, takes place up to around cη = 0.5, being followed by a slower decrease, caused by the increase of the polymer reduced concentration. This finding can be explained it taking into account that the global conformation of polymer mixtures chains is influenced by the charge density and concentration. Thus, as polymer concentration increases, the polyelectrolyte coils shrink, because of the progressive screening of the electrical charges resulting from the additional molecules. In addition, one has to mention that, when polyelectrolyte concentration increases, the environmental ionic strength will increase, which also determines the electrostatic shielding of the charged groups and, hence, shrinkage of chains [31, 38] . The relative coil shrinkage with increasing concentration is similar for all polymer mixtures, with a slight attenuation for mixtures with a higher content of neutral polymers. For the same cη values, the reduced specific hydrodynamic volume decreases with increasing the PSFQ composition. The same dependencies for neutral polymers CAP or PVA are linear and reveal a higher reduced specific hydrodynamic volume for CAP comparatively with PVA.
Consequently, the behavior of polyelectrolytes in solution or in mixture with other polymers can provide important information about the electrostatic interactions useful for practical activities. Thus, in terms of practical importance, these polymer mixtures offer advantages as coating materials with expected future developments.
Conclusions
The influence of the structural characteristics of polyelectrolyte (PSFQ) and neutral polymers (CAP or PVA), composition of polymer mixtures, and used solvent is reflected on the viscometric properties, by means of intrinsic viscosity and hydrodynamic parameters. Study of polymer mixtures -based on ionic polymers (PSFQ) with well-controlled chemical structures -could supply reliable relationships between the hydrodynamic properties and polymer chemical composition by using the new Wolf method.
On the basis of this model, parameters describing the conformation and hydrodynamic properties of polymer mixtures (PSFQ/CAP or PSFQ/PVA), namely intrinsic viscosity, hydrodynamic interaction parameter B (a measure of polymer-polymer segment interactions), and reduced specific hydrodynamic volume (which quantifies the hydrodynamic volume deviation from the maximum extended form at infinite dilution) were quantified. The results can be summarized as follows: -repulsive intermolecular interactions between PSFQ and CAP in NMP or PSFQ and PVA in NMP lead to increased intrinsic viscosities with increasing the polyelectrolyte content (PSFQ). Introduction of uncharged polymers into the PSFQ solution contributes to the specific molecular rearrangement of the system, favoring the formation of associated molecules by reinforcing of the hydrogen-bonding interactions. -the hydrodynamic interaction parameter B, attains a maximum positive value at a high content of PSFQ, while the addition of uncharged polymers leads to a continuous decrease of B. A poor interaction between polymer coils and the solvent appears for 50/50 and 25/75 (v/v) PSFQ/CAP mixtures, where B corresponds to negative values. This condition suggests an aggregation tendency as a result of hydrogen bonding formation. -the decrease of reduced specific hydrodynamic volume, {η}/η, with increasing reduced polymer concentration is observed. The steep or slower decrease of the relative coil volume takes place in different domain of the reduced polymer concentrations, depending on the composition of polymers. In addition, for the same cη value, a higher reduced specific hydrodynamic volume for pure CAP comparatively with PVA appears.
These hydrodynamic parameters define the miscibility between components as result of the competition among different thermodynamic interactions.
The most important observation of the present study refers to the ability of Wolf model to describe quantitatively the transition in the viscometric behavior from uncharged polymers to polyelectrolytes. In addition, the present work demonstrated that the investigated mixtures may be applied in the production of new performance materials with excellent properties for obtaining a particular morphology, biocompatibility, etc., for a large variety of structural arrangements in biomedical applications.
